To examine if the dietary preparation for hydrostatic weighing (HW) alters the % fat measurement, seven men and three women (age 29 ± 6, Males 11.7 ± 7.3% fat and Females 24.1 ± 5.4% fat, mean ± SD) were assessed before and after three meals. On separate days and in random order, each subject (1) ate a salad with toppings (600 g) with small beverage, (2) ate two bean burritos and one bean tostada (900 g) with small beverage, and (3) drank 800 ml of carbonated beverage. The subject was reweighted 45 min after the meals and immediately after the beverage ingestion. Functional 
INTRODUCTION
Hydrostatic weighing has been accepted as one of the best indirect methods of assessing per cent body fat in humans. The accuracy and reliability of this procedure depend in part on the normalisation of body weight and gastrointestinal gas at the time of the assessment. Food or fluid intake may affect the HW % fat measurement by increasing body weight, and/or increasing intestinal gas. The most serious effect would seem to be caused by gas-producing foods which could increase gastro-intestial gas to 500 ml instead of the post absorptive 0-100 ml (Bedell et al, 1956; Levitt and Bond, 1970) .
Only Durnin and Satwanti (1982) have systematically examined the role of dietary preparation on the accuracy of hydrostatic weighing. Their results suggest that variations in preparatory protocol have only minimal influence on percentage body fat as determined by hydrostatic weighing. However, the type of food eaten was not specified. This apparent insignificance of dietary preparation for HW seems to warrant corroboration. Therefore, the purpose of the present study was to examine the effect of food or beverage intake on the assessment of percentage body fat by hydrostatic weighing.
METHODS
Ten adults, seven men and three women (Table 1) , gave informed consent to participate in this study. Each individual was comfortable in water and had previously been weighed underwater.
The hydrostatic weighing protocol has been previously described in detail (Thomas and Etheridge, 1980 (Robertson, Engle and Bradley, 1978) . Functional residual capacity (FRC) was measured by helium dilution simultaneously with the underwater weight measurement. In each case, three to five trials were performed to determine underwater weight. The HW procedure was identical for pre-and post-tests for each dietary treatment. Each subject underwent three dietary treatments in random order, separated by 24 to 72 hours, but at the same time of day. The treatments consisted of (1) ingesting two bean burritos, one bean tostada, and 355 ml (12 oz) of carbonated beverage (Bean). (2) ingesting a salad with multiple toppings gathered from a salad bar plus 355 ml of carbonated beverage (Salad). (3) drinking 800 ml (27 oz) of carbonated beverage (Drink). The average weights of these meals were 900 g, 600 g and 800 g, respectively.
Prior to each dietary treatment, each subject (1) fasted for five hours (2) avoided gas-producing foods and gum for 24 hours (3) avoided liquid for one hour (4) avoided vigorous exercise for five hours (5) attempted to evacuate bowel and bladder just prior to testing.
HW was performed before each treatment, and again 45 min following the Bean or Salad meals, and immediately after the Drink. This timing was selected based on reports of the greatest rate of gas production occurring within the first hour after ingestion (Levitt and Bond, 1970) . Immediately following each HW test, each subject rated the difficulty of the procedure according to a modified Borg Scale (Timson and Coffman, 1984) . Possible ratings of perceived exertion (RPE) ranged from "no difficulty" (0) to 'very, very hard" (10).
Dependent t-tests were used to analyse differences in pre-and post-tests for each treatment. Analysis of differences among treatments was not performed.
RESULTS
The reliability of hydrostatic weighing technique has been established previously using 40 subjects: r = 0.99, mean absolute difference (A diff) = 1.6 kg.m-3 and 0.6% fat (Thomas and Etheridge, 1980) . Reliability established for the present study (N = 14) was r = 0.99 and A diff = 0.9 kg.m-3 and 0.4% fat.
The results obtained by hydrostatic weighing before and after the dietary treatments are presented in Table 11 . Dependent t-tests indicated that WA was increased by all three treatments (p < 0.05). WW was not significantly altered by any of the dietary treatments. Body volume was increased in all conditions (p < 0.05), but body density was decreased only in the Salad (-2.8 kg.m-3, t(9) = -2.29, p < 0.05) and Drink (-3.5, t(9) -5.59, p < 0.05) but not in the Bean treatment t(9) = 0.15, p > 0.05). Per cent fat was increased significantly by 1.3 and 1.5% fat for the Salad and Drink conditions, respectively, but this measurement was not altered by the Bean meal (Fig. 1) . Ratings of perceived exertion were increased significantly by the heavier Bean and Drink meals but not following the Salad ingestion (Table 11) . fat of each subject increased after drinking the carbonated beverage, and nine of the 10 subjects increased by more than 0.4%. The Salad meal caused six of ten subjects to increase more than 0.4% fat with two gaining = 3% fat. The Bean meal surprisingly produced variable results since percentage body fat was reduced for four subjects and increased for 6 subjects, following this meal. Thus, only certain meals ingested prior to weighing apparently produce effects greater than the measurement error. Likewise, Girandola et al (1977) and Thomas et al (1979) observed that hydration levels can cause individual discrepancies as large as 2-3% fat determined by hydrostatic weighing. Variability of this magnitude could confound body composition research, especially in routine exercise training studies in which changes in percentage body fat average only 0-2% (Wilmore et al, 1980) . Durnin and Satwanti (1982) reported that values for body fat increased an average of only 0.6% fat following an undescribed light meal of 2.09 MJ, a heavier meal (5.02-9.21 MJ), or an 800 ml carbonated drink. The large SD's of their changes indicate some individuals had substantial alterations in the percentage body fat measurement. Average increases for the Salad and Drink (1.3 and 1.5% fat, respectively) in the present study were greater than those reported by Durnin and Satwanti (1982) . The reason for our greater changes is unclear, but could relate to the HW procedures employed. In the present study, lung volume (FRC) was measured simultaneously with the WW while the subject was submerged. Any change in FRC between pre-and post-treatment was directly reflected by underwater weight. Durnin and Satwanti assessed RV immediately after the underwater weight while the subject was submerged. However, the food and drink caused an unexplained decrease in RV; i.e. the subjects could exhale more after the meal. These changes in RV, if not reflected in underwater weight, could have confounded their post-test % fat measurements.
The unexpected inefficacy of the gas-producing Bean meal in the present study may be the result of opposing effects. The weight and density of this meal would tend to increase body density. It also produced the greatest gastrointestinal gas (Levitt and Bond, 1970) , a trait which would decrease density. It seems plausible that these effects offset each other.
The results of this study indicate that dietary preparation can influence assessment of percentage body fat by hydrostatic weighing. The length of fast necessary for accurate and reliable hydrostatic weighing is yet undetermined.
